Ocular motility imbalance resulting in diplopia or torticollis is frequently found in patients with Graves' ophthalmopathy.' 2 During the period of active inflammation treatment of the disease with steroids or radiotherapy is rational.34 After the inflammation has subsided and the disease has stabilised the remaining diplopia can be dealt with surgically.5 However, extraocular muscle surgery in patients with Graves' ophthalmopathy fails in at least 10% of cases.2 6 The aim of this study was to determine whether duration of eye disease, angle of deviation, or All patients with re-established binocular single vision were followed up at least one year postoperatively for recurrences.
'Optimal response' to surgery was defined as single vision in primary and reading positions after one operation without the support ofprisms. 'Suboptimal responders' were those who needed prisms up to 5 dioptres or needed more than one In the group of patients with esotropia all but one regained single vision after one operation without the need for prisms. In the group of 12 patients with both hypo-and esotropia six fused after one operation and five after more than one. Four eventually needed weak prisms.
Comparing optimal responders and suboptimal responders plus failures, we found no differences in sex, age, duration of eye disease, angle of deviation, or prior forms of treatment between either group (Table III) .
The results ofsurgery were not always obvious shortly after the operation. Some patients were still hypo-or esotropic during the first month after surgery, but became orthophoric within three months. On the other hand some patients were orthophoric shortly after surgery but We hypothesised that the preoperative duration of eye disease, the angle of deviation, or the prior treatment could influence these factors. Large angles of deviation demand more extensive surgery, and this in turn might influence the surgical outcome. Furthermore it has been thought that orbital irradiation produces more extensive fibrosis, which is a well known side effect of megavoltage radiation therapy," thus hampering extraocular muscle surgery. We could not detect any difference, however, in the above mentioned characteristics between the groups of optimal responders and the group of suboptimal responders plus failures. When patients pretreated with orbital irradiation were compared with those who were pretreated medically only, no difference was found between the two groups in surgical outcome. Nor was any significant difference found in relation to other types of prior treatment, duration of eye disease, or angle ofdeviation. These findings suggest that these characteristics have no predictive value for the outcome of surgery.
A possible cause of failure after extraocular muscle surgery for Graves' ophthalmopathy could be a relapse of the active inflammatory process. This seems highly unlikely in our patients, because features indicating activity of the disease, like changes of eyelid swelling, proptosis, and visual acuity, were absent.5
Failures in our series may be explained by the fact that we mainly recessed the extraocular muscles, and recessions displace the centre of rotation of the eyeball, thus influencing the surgical result. This might be prevented by doing a recession together with a resection of the antagonist, as advised by Crone.8 In this series we performed an additional resection of the lateral rectus in three patients with very tight muscles, resulting in an optimal response in two of them.
In one patient the angle of deviation did not change after the involved muscle had been completely detached from the globe. Even by pulling the eyeball into the primary position the deviation could not be changed. This can only be explained by extensive fibrosis of the orbital connective tissue system. 12 Recurrences of diplopia were not found during a follow-up period of one year, most certainly because most patients were constantly euthyroid prior to surgery, and no patient was operated on before all signs of disease activity' had disappeared completely.
In conclusion, this study shows that long term satisfactory results of extraocular muscle surgery in patients with stable Graves' ophthalmopathy can be achieved in almost 90% of the cases without the need for adjustable sutures. The outcome of surgery is not influenced by the duration of the disease, the preoperative angle of deviation, sex or age, or by the sort of preoperative treatment.
